INTRODUCTION
Hepatic encephalopathy (HE) is a complex and variable neuropsychiatric syndrome that is seen in patients with acute and chronic liver diseases [1] . The presence or severity of HE does not always show a strong and consistent relationship with the severity of liver disease or portal hypertension suggesting that other predisposing or precipitating factors may be involved [2] . It has been suggested that DM may contribute to the presence and severity of HE independent of the severity of liver disease in patients with HCV cirrhosis [3].
Diabetes mellitus is very common in the cirrhotic population because of shared etiologies such as obesity, chronic HCV, iron overload, and alcohol as well as insulin resistance associated with cirrhosis [4] . Diabetes mellitus is more prevalent in patients with post-hepatitis C cirrhosis than in those with cirrhosis due to other etiologic agents [5] .
There are many factors that precipitate HE in patients with cirrhosis including constipation, gastrointestinal bleeding, dietary protein overload, electrolyte abnormalities (hypokalemia, azotemia), medications (opiates, benzodiazepines, and anti-psychotic agents), and infections. Usually HE is reversible in this situation when the precipitating factors are eliminated or corrected. The presence of DM may be another factor in the pathogenesis of HE at least in patients with HCV cirrhosis [6] .
An increased ammonia level of gut bacterial origin is an important mediator in the pathogenesis of hepatic encephalopathy (HE), and constipation is a frequent precipitant of hepatic coma. Because diabetes mellitus (DM) may be associated with delayed gastrointestinal transit, we speculated that its presence in patients with HCV-related cirrhosis would predispose to and exacerbate HE [6] . Diabetes mellitus and insulin resistance are characterized by releasing and enhancing proinflammatory cytokines. Type 2 diabetes mellitus could impair hepatic encephalopathy by different mechanisms that include: a) increasing glutaminase activity; b) impairing gut motility and promoting constipation, intestinal bacterial overgrowth and bacterial translocation [7] .
This study aimed at evaluating if diabetes mellitus has impact on the incidence of hepatic encephalopathy in patients with severely decompensated liver disease. This study aimed also to evaluate the effect of diabetes control and the drugs used to achieve control on the incidence and severity if hepatic encephalopathy.
PATIENTS AND METHODS
This study was conducted in Tropical Medicine Department in Zagazig University Hospitals. The present study included 264 post-HCV liver cirrhosis patients. Patients were categorized into 2 groups:
• Group I (test): post-HCV liver cirrhosis with diabetes mellitus (132 patients).
• Group II (control): post-HCV liver cirrhosis without diabetes (132 patients).
Inclusion criteria:
Patients who have post-HCV liver cirrhosis with severely decompensated liver disease (Child's grade C) with and without diabetes mellitus were included in this study.
Exclusion criteria:
• Patients with renal impairment or renal medical disease.
• Patients with malignancies.
• Patients with SBP.
• Patients with Child's grade A or B.
• Patients with cirrhosis due to causes other than HCV e.g. HBV, autoimmune, metabolic or alcoholic.
• Patients with type I diabetes.
All patients were subjected to the following:
• Complete history taking with special stress on:
• Past history of frequency and severity of hepatic encephalopathy, • Duration of DM.
• 
RESULTS
There were no significant differences between the two studied groups as regards demographic data, hematological parameters, coagulation profile, uric acid as well as liver and kidney function tests. There were also no significant differences as regards the prevalence of ascites among both groups as well as mean splenic size and portal vein diameter as shown in tables (1,2,3). Table 4 shows that patients with diabetes and cirrhosis (group I) had significantly higher incidence of hepatic encephalopathy of all grades than non-diabetic cirrhotic patients (group II) also it shows patients of group I had higher mean number of attacks during the last three months than patients in group II. Comparison of the precipitating factors of the attacks showed that there is higher incidence of unknown precipitating factor among patients of group I as shown in table 5 . Table ( 6) shows that 42% of patients using oral hypoglycemic had hemoglobin A1c level higher than 11 g/dl the finding that refers to failure of control associated with the use of oral hypoglycemic drugs. Also, there was higher incidence of encephalopathy of all grades among patients receiving oral hypoglycemic drugs than those receiving insulin for control of diabetes in group I as shown in table 7.
Patients of group I with different levels of HBA1c had no significant difference as regards the incidence of different grades of encephalopathy. However, the mean number of attacks experienced by each patient in group I rises significantly with higher levels of HBA1c as shown in table 8. Patients with diabetes for longer than 15 years among patients of group I had significantly higher incidence of severe encephalopathy grade III and IV. Also, the mean number of attacks for each patient rises significantly with longer duration of diabetes as shown in table 9. 
DISCUSSION
This study was designed to detect the effect of diabetes itself, its duration, its control and the drugs used to achieve this control on the severity and the frequency of the hepatic encephalopathy encountered by patients with severely decompensated liver cirrhosis due to HCV. HCV seems to have a strong relation with diabetes. Most of the previous literature says that the diabetes and insulin resistance associated steatosis can hasten the progression of HCV related liver damage and HCV can induce insulin resistance in patients with chronic hepatitis C.
In this study the diabetic patients group had no significant difference from non-diabetics as regards age, gender as well as the entire routine laboratory parameters. This finding indicates that the deterioration of the liver function was not the only risk factor that causes the higher frequency of hepatic encephalopathy of all grades noticed in patients of the diabetic group. This is in agreement with Sigal et al. who said that patients with diabetes tend to develop encephalopathy even with milder liver decompensation. The frequency of encephalopathy attacks in the past three months is also significantly higher in diabetic patients [6] .
In this study we focused on the history of the possible precipitating factor for encephalopathy attacks like protein diet, constipation, tapping for ascites and diuretics, gastroenteritis, urinary tract and chest infections and upper GIT bleeding. If the history taking revealed unknown mode of precipitation we also mentioned it as an attack with unknown precipitating factor. We found that the patients with diabetes had significantly higher frequency of unknown mode of precipitation (43%) compared to non-diabetic patients (23%). Although diabetes is associated with higher risk of infection, infection doesn't seem to take the upper hand as a precipitating factor. This agrees with Ampuero et al. who said that patients with diabetes showed raised risk of overt hepatic encephalopathy in comparison with non-diabetics because type 2 diabetes mellitus could impair hepatic encephalopathy by different mechanisms that include: a) increasing glutaminase activity; b) impairing gut motility and promoting constipation, intestinal bacterial overgrowth and bacterial translocation [7] . This is also agreed with by Thuluvath [9] who said that diabetes causes autonomic neuropathy that affects the motility of the gut leading to excess ammonia production.
Asking the patients about the medication they use to control diabetes revealed that a small percent of them use different types of oral hypoglycemic drugs (14%). This small percent of patient had high frequency of all grades of HE. This is in disagreement with Ampeuro et al. who found that metformin decreases the frequency of encephalopathy by decreasing the production of glutamine [10] . This disagreement may be due to the use of different types of oral hypoglycemic including metformin by patients in our study rather than focus on metformin only like in Ampuero et al. study.
In this study, we also noticed that 42% of patients on oral hypoglycemic had HBA1c level above 11% NGSP units a mark of bad control of diabetes over the last three months, and about 5 % of them only managed to achieve the target of less than 7%. This finding says that the increased frequency may be related to the bad control of diabetes. This finding also confirms that the patients on insulin had a better chance for managing and controlling diabetes than those on oral hypoglycemic. The glycosylated hemoglobin gives us an idea about the control of diabetes in the last three months. In our study, we investigated about the number and the severity of attacks of hepatic encephalopathy during the past three months to be able to link it to the diabetes control in this period. In this study, we also noticed that 42% of patients on oral hypoglycemic versus 21% of patients on insulin had HBA1c level above 11% NGSP units as a mark of bad control of diabetes over the last three months, and about 5 % of patients on oral hypoglycemic versus about 9% of patients on insulin managed to achieve the target of less than 7% NSGP units. This finding confirms that the patients on insulin had a better chance for managing and controlling diabetes than those on oral hypoglycemic. It is also clear that the increased frequency of hepatic encephalopathy with oral hypoglycemic use is related to the bad control of diabetes rather than oral hypoglycemic drugs themselves. This finding agrees with Gundling et al 2013 who studied different types of oral hypoglycemic drugs with liver cirrhosis versus insulin and concluded that glycemic control was insufficient in 73% of the patients receiving insulin therapy versus 88% of patients receiving oral antidiabetic drugs. [11] Comparing the frequency of different grades of HE in diabetic patients with variable levels of HBA1c showed that there was no significant difference in the frequency of all grades of HE. However, the number of attacks experienced by each patient during the past three months increases with the increase in the level of glycosylated hemoglobin. This also confirms that the increased frequency of HE associated with oral hypoglycemic drugs use is related to the failure of control rather than the use of those drugs itself. This finding agrees with that in the study by Gundling In our study we also tried to find the relation of the duration of diabetes to the severity and frequency of HE. We found that patients with longer duration of diabetes exceeding 15 years have higher frequency of attacks of severe encephalopathy (grade II and IV). Also, we found that the number of attacks experienced by each patient during the past three months increases with the increase in the duration of diabetes. This is in agreement with Nathan et al, 2005 who said that the longer the duration of diabetes the more profound the changes in the nerve tissues and their blood supply. We can also say that patient with long duration of diabetes must have been experiencing cumulative brain and nerve tissue damage through this long period that make these patients more liable to severe and more frequent attacks of hepatic coma [12] .
CONCLUSION:
The frequency of HE was higher in diabetic decompensated liver diseased patients without obvious precipitating factor. Patients on oral hypoglycemic drugs, patients with uncontrolled diabetes and patients with longer duration of diabetes seem to have higher risk of developing HE.
